The correlation between neuron counts and optical density of NADPH-diaphorase histochemistry in the rat striatum: a quantitative study.
NADPH diaphorase (NADPH-d) histochemistry is a useful technique for examining select neuronal populations in both experimental studies and human neuropathology and also provides a simple method to localize nitric oxide synthase in the central nervous system. However, no established method exists for detecting quantitative changes of NADPH-d histochemistry under different experimental conditions. To develop a quantitative procedure, we systematically examined the properties of NADPH-d histochemistry and then investigated the correlation between the number of NADPH-d positive cells and the optical density of NADPH-d histochemistry in the rat striatum. NADPH-d activity was sensitive to specific experimental conditions, such as incubation time, fixation, and high temperature. In the striatum NADPH-d activity of neuropil was more sensitive to these conditions than were the somata. The different staining patterns of NADPH-d between the neuropil of the striatum and white matter, such as the optic tract suggest neuropil staining in the striatum is not just unspecific background staining. Increasing incubation time only increased the optical density of NADPH-d staining, in contrast, the number of NADPH-d positive cells counted was relatively consistent across incubation times. Therefore, little correlation existed between the optical density and cell number. These results indicate that when using NADPH-d histochemistry, the number of NADPH-d positive neurons is independent of the optical density of the staining, and these two parameters should be considered and treated separately when conducting quantitative analysis related to an experimental treatment.